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AUTHOR : Kasatkin, B. 8. gov /32-24-7-28/65 


TITLE: The Microstructure Exposure of Low-Carbon Steel by the Method 
of Electrolytic Polishing and Etching (Vyyavleniye mikro- 
struktury malouglerodistoy stali metodom elektroliticheskoy 

polirovki i travieniya) 


PERIODICAL: Zavodskaya Laboratoriyas 1958, Vol. 24; Nr 7, 
pp. 842 - 843 (USSR) 


ABSTRACT: This investigations were carried out with the assistance of 
G.1.Parfess and V.A.Sidlyarenko. Tho microsections were 
mechanically polished in a careful manner. Then they were 

polished electrolytically in an electrolyte consisting of a 
mixture of chloric-(5%) and glacial acetic acid at 100 ¥ and 
with a current density of 0,015 anps/cm2 for 3-6 seconds. 
Stainless steel serv a@ as cathode. The subsequent electrolytic 
etching was performed wi i ton of 0,5% iron 
chloride and 1,0% hydroc 
0,15 -0,20 Amps/em@ during , a 
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of technical iron after an annealing at 1000°, of microfissures 
occurring in the transition to the Plastic deformation, the 
boundaries of the sub-graing being visible, and of twins in 


Properties of plastic deformation in twinning, Pertinent remarks 
in the paper by V.I.Startsev and V.u.Kasevich (Ref 4) are 
mentioned. There are 3 figures and 4 references, 2 of which 
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Asnis, A.A, Kazimirov, B.I. 
and V.V. Podgayetskiy; 


68 p. (Series: , 
copies printed. 


Medovar, B.Ye. 


Ed. of this Publication: 
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COVERAGE: The booklet 


This booklet is intended for welders, 
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deals with the characteristic features of 
manual (unshielded), 


automatic flux, 
of low-alloy structural steels. 


steel most commonly used are given, 
welded joints made by different weldi 


and gas-shielded are welding. 


Specifications for the types of 


The mechanical properties of 


ng methods are described. 
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g0V/180~59~3-11/45 
Kasatkin, B.S; (Kiyev) 
hy Bens 


“Network of the Ferrite Grain Substructure and its 


Influence on the Deformation and Fracture of Technical 
Iron 


Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1959, Nr 3. pp 62-69 (USSR) 


The present paper is dedicated to the study of the 
characteristics of the internal structure of ferrite 
grains in connection with the formation of the a-network 
of ferrite and its influence on the process of plastic 
deformation and brittle fracture of technical iron. 
Investigations were carried out on forged billets of 
technical iron containing 0.05% C, O.11% Mn, 0.19% Si, 
0.03% S, 0.01% P. The billets were heat treated; the 
initial heating temperature was in every case the same, 
namely 1100°C, and the soaking time was 1.5 hours. 

Data available in the literature on the conditions 

under which the a-network of ferrite is formed and 
removed were taken into consideration in deciding the 
heat treatment to be given (Ref 3). The heat treatments 
applied are shown in the Table, p 62. The author has 
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carried out comparative studies of various etching a 
methods and has found that the a-network of ferrite 

can be exposed clearly not only by the accepted methods 
but by using electrolytic polishing followed by 
electrolytic etching (Ref 5). The order in which 
microsections were prepared was as follows: the 
microspecimens were thoroughly polished by the usual 
mechanical method; then electropolishing was carried 

out in the electrolyte (mixture of 1/20 volume perchloric 
and glacial acetic acids) at 100 V and a current density 
of 0.015 A/cm2 for 2 te 3 sec. Stainless steel was used 
as the cathode material, The subsequent electrolytic 
etching was carried out with a methyl alcoholic solution 
of ferric chloride (0.5%) and hydrochloric acid (1%) at 
16 to 20 V and a current density of 0.15 to 0.20 A/em@ 
for 5 to 6 sec, The cathode material again was 

stainjess steel. An investigation of the characteristics 
of the microstructure of technical iron specimens after 
various heat treatments was carried out by means of an 
optical and an electron microscope. Electron microscopic 


Card 2/6 investigaticns were carried out with the application of 
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collodium films. The tendency to brittle fracture was 
estimated by impact bend tests on standard notched 
specimens at various temperatures. Besides, for the 
study of the influence of the a-network on twin | 
formation and micro-crack development a method was used 
in which the specimens were tested by impact bending in 
a special iron ring (Ref 6). This method enables the 
Specimen to be deformed to a predetermined degree and 
the conditions of testing are kept the same as for the 
normal impact tests, In Fig 1, the network substructure 
(a~network) of technical iron after annealing (heated to 
1100°C, seaked for 2 hours and furnace cooled) is shown, 
In Fig 2, the structure of the Same iron is shown after 
normalising (heated to 1100°c, soaked for 2 hours and 
air cooled). In Fig 3, the microstructure of technical 
iron after quenching (heated to 1000°c, soaked for 

2 hours and water quenched) is shown, in Fig 4, ° the 
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dependence of the impact strength a, ( kg/cm?) of technical 
iron on temperature after various heat treatments. In S 
Fig 8, the microstructure of technical iron after 

normalising is shown. . Fig 5 is an electron photo- 

micrograph of the structure of ferrite grains with veins 

of the a-network. The specimen is technical iron as 
normalised. Fig 7 shows the electron photomicrograph 

of the ferrite grain structure with the a-network, : 
The specimen is technical iron after annealing. Aftor ” 
etching, it was deformed in tension at 20°C. Fig 9 is 

a photomicrograph of ferrite Grains with an a-network 

and twins. The specimen is technica? iron after 

annealing. It was deformed by impact bending at -100°C. 

In Fig 10, a ferrite grain exhibiting a microcrack is 

shown, Fig 11 shows the way the slip line changes at 

the boundary of adjoining crystals with difterent 

crystal lattice orientation. As the slip line changes, 

a movement of the grain boundary from the position B to 
position 8' and a slip development along the dotted line 
takes place. The author arrives at the following 
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conclusions: 1) The formation of the ferrite 

a-network (subgrain boundaries) in technical iran is 
determined by the method of heat treatment. Rapid 

cooling rates lead to the renoval of the network i os 
substructures a decrease in the cooling rate causes an 
increase in the dimension of separate a-network nuclei 
aud a thickening of the veins of which this network 
consists, 2) The main reason for the formation of the 
a~network is the plastic deformation occurring during the 
Y~oa transformation. However, polygonisation and 
diffusion processes of such impurities as carbon and 
nitrogen play a decisive role in the development of the 
a@-network in ferrite grains. The orientation of carbon 
and nitrogen diffusion within the Srains at temperatures 
of 850 to 700°C and below, exercise a fundanental 
influence on the formation of the a-network. 3) The 
network substructure exerts a definite influence on the 
development of plastic deformation and brittle fracture. 
The veins of the a-network are obstructions for the 
development of Slip lines of twins and microcracks, 
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In this respect they are similar to grain boundaries; 
however, the extent of their influence on thesa 
processes appears to be somewhat less. At a small grain 
size the presence of an a-network somewhat lowers the 
critical brittleness temperature and substantially 
raises the impact strength in the ductile condition. 

If the grains are very coarse the a-network exerts a 
more effective influence on the lowering of the critical 
brittleness temperature and the impact strength 
characteristics in the ductile condition increase - 
somewhat. There are li figures, 1 table and 

12 references, 6 of which are Soviet, 5 English and 

1 German. 
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. PITLEs On the Twinning of Notched Specimens in Impact Bending 
(0 dvoynikovanii pri udarnom izgibe nadrezannykh obraztsov) 


PERIODICAL: Inzhenerno-fizicheskiy zhurral, 1959, Nr 55 PP 115-118 (USSR) 


ABSTRACT: The process of twinning is very often observed in brittle 
destruction of metals. The question of whether the brittle 
destruction of cold brittle metels is determined by their abil- 
ity to mechanical twinning was discussed by several investig- 
ators [ Ref. 1 to 4 / but was not decisivetysolved. The 
author undertook .a study of the twinning problem by conducting 
impact bending experiments with notched prismatic specimens 
made of commercial iron 10 x 10 x 55 mm in size with a stand- 
ard notch of 1.0 mm in radius. The methods of making deforn- 
ations of the notched_specimens was described in a previous 
paper of the author [ Ref. 5 /. The use of the equipment de- 
scribed in that paper makes it possible to deform specimens to 
a pre-determined magnitude which is established by the value of 
sagging. The brittle und viscous stato of the specimens was 
regulated by the temperature which was set according to the 
curve, toughness versus temperature, devised by the serial 

Card 1/2 tests for impact bending. The metallographic studies have 
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G pirate 


shown that twinning. is observed both in specimens deformed in 
the brittle as well as in the viscous state. In the latter case, 
twinning takes place below a determined temperature limit on the 
ascending section of the curve "toughness versus temperature" 


‘pictured in Figure 1. The twinning "threshold" during plastic 


deformation lay within limits close to 40° and corresponded to 

the upper inflection point of the curve. In a viscous state the 
process of plestic deformation by means of slipping (the surface 

areas at the notch) and twinning (at a certain distance from the 
notch) takes place Simultaneously. Twins formed during the de- 
formation of the specimens in a viscous state are not uniform | 


in width, and are frequently "intercepted", At lower tempera- 


tures approaching the critical brittleness temperature the twins 
become mére uniform in width. 

There aret 1 graph, 1 set of microphotos,and 6 references, 

3 of which are Soviet and 3 German. 


Institut elektrosvarki imeni Ye.0. Patona AN USSR (Institute 
of Electric Welding imeni Ye.0. Paton of the AS UkrSSR), Kiyev 
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Kasatkin Darovskly, G.F. 
TITLE: The Fine Structure of Twin Interlayers in Commercial Iron 
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 7, pp 106 - 109 (USSR) 


ABSTRACT: This article presents investigation results of the fine structure of 
twin interlayers obtained in the process of brittle fracturing of com- 
mercial iron, The study was carried out by means of an electronic 
microscope, and microphotographs obtained are presented in Figures 
1-4, A characteristic feature of the structure of a twinning inter- 
layer is the presence of a narrow central band, approximately 0.5 
thick which passes through the entire twinning interlayer, The for- 
mation-of this twin is.a first stage in the mechanical twinning process 
which is a multistage one. Along the twin there are individual de- 
pressions which have a fine-grained structure with cells of rectangular 
shape. They are located in a deformed zone resulting from fault forma- 
tion and having a width of the order of 2.2 microns, Sometimes deforma~ 
tion bands have fir-tree shape and uniform thickness along their whole 

Card 1/2 length, It is assumed thet the formation of deformed zones begins with 
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the formation of unit local faults, and a local fault is formed as a 
result of discharging accumlations of Gislocations at some obstacle 
in the twinning zone, Under the further action of external forces, 
causing the deformation by twinning, the number of local faults in- 
creases, and a series of consecutive faults, partially overlapping 
each other, is formed, 

There are: 4 microphotos and 5 references, 3 of which are Soviet, 

1 English and 1 unidentified, 


Institut elektrosvarki im. Ye.0O, Patona AN USSF (Institute of Electric 
Welding imeni Ye.0. Paton of the AS UkrSSR), Kiyev, 
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AUTHOR: Kasatkin, B.S. S0V/126-8-1-11/25 


lo 
TITLE: naan i of Brittle Fracture’ of Steel in the Impact 
Bendingfof Notched Snecimens 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr l, 
pp 75-84 (USSR) 


ABSTRACT: The author has studied the micro-mechanism of brittle 
fracture by investigating the separate stages of brittle 
fracture in the impact bending of prismatic specimens, 
10 x 10 x 55 mm, with a standard notch and a V-shaped 


notch, 2:0 mm deep, with radius at the bottom of the 
notch of 0.25 mm. The specimens were made of steel 

'A — Martens steel Ml8kp after heat treatment (heated at 
1100°C for 1.5 hours and furnace~-cooled); steel B - the 
usual hot-rolied Bessemer steel Bl6kp, 18 mm thick, and 
steel V - forged billets, 16 mm thick, of technical iron. 
In order to study the separate stages of brittle fracture 
a method was used in which specimens were tested in an 
iron ring (Ref 7). The application of the special iron 
ring enables specimens to be deformed in impact bending 
to a definite pre-determined extent, The experiments Wo 
were carried out in the following order. The specimens 


€ 
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together with the iron ring were cooled at a temperature 
20-15°C below the critical brittleness temperature of the 
materials under investigation, and the specimen in the 
iron ring was then quickly transferred to the Charpy 
impact testing machine and was deformed by the impact 
pendulum (15 kg). The extent of deformation was estimated 
from the angle of bend and the camber of the specimen. 
From the deformed specimens longitudinal sections from 

the centre of the specimen were made, Metallographic 
investigation of these sections enabled the presence of 
twins and micro-cracks in separate micro-films under the 
notch to be confirmed (Fig 1), A local X-ray structural 
analysis of the sections, after electrolytic polishing, 
has shown that the preliminary deformation of the 
specimen in the "brittle state" brings about definite 
changes in the interference picture of X-ray photographs. 
X-ray photographs were taken by inverse exposure ina 
special apparatus in which the diameter of the irradiated 
spot is 0.10-0-20 mm (Ref 3). X-ray pictures were taken 
from portions located at the notch, 1,.5-2.0 mm from ee 
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notch and at a considerable distance from the notch. In 
Fig 3 elementary slip lines and series of micro-cracks in 
a ferrite grain of steel V at a magnification of x850 
are shown. Fig 4 shows the same at a magnification of 
X750. Fig 5 shows a micro-crack in steel V changing to 
local plastic deformation. In Fig 6 a local slip from 

the joint of three grains and a micro-crack along the 
grain of steel V is shown. Fig 7 shows two twins in 

steel B with a micro-crack between them. Fig 8 shows 

the micro-hardness (50 g¢) of grains of steel B at 
different distances from the surface of the brittle 
fracture. In Fig 9 a series of micro-cracks in the 

impact specimen having the notch before the teginning 

of the general brittle fracture, is shown. The steel Vv 
has been deformed in an iron ring at -40°C. In Fig 10 the 
dependence of impact strength on temperature of notched 
specimens is shown. The author arrived at the following 
conclusions: the process of brittle fracture should be 
sub-divided into two stages; the first stage is the fo 


Card 3/4 pre-fracture: its characteristics are plastic deformation, 
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and associated with it, grain refining; twin formation; 
nucleation and the development of micro-fractures along 
internal micro-volumes of the metal. The second stage is 
the brittle fracture itself. This stage of fracture 
commences with the formation of a ductile fracture ina 
thin surface layer of the metal at the bottom of the 
notch, the conditions of deformation of which differ 
sharply from the deformation of the internal micro-volumes. 
Subsequently fracture follows earlier formed internal 
cracks which are separated from each other by bridges of 
partly deformed grains. 

There are 10 figures and 13 references, 9 of which are 
Soviet and 4 English. Mae 
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Fine Structure of the Intergranular Transition Zones of 
Technical Iron 


Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 6, 
pp 881-884 (USSR) 


Electron microscopic investigations were carried out on 
specimens of hot-rolled technical iron which had been 
subjected to forging and annealing (heating to 1100°C, 
soaking for 3 hours followed by furnace cooling). 
Microsections were prepared by electrolytic polishing 
and etching as described by Kasatkin (Ref 4). The 
electron microscopic investigations were carried out with 
the aid of collodion films tinted with chromium, and 
carbon films. The advantage of the latter is that they 
enable a sufficiently contrasted picture of the fine 
structure to be reproduced without supplementary tinting. 
This is particularly important for the study of the 
characteristics of a fine crystal structure at large 
magnifications. Fig 1 shows an electron photomicrograph 
of two neighbouring grains and the transition zone 
between them. Fig 2 and 3 show the transition zone V~ 
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between grains of comparatively smail disorientation 
relative to each other. The width of the zone is 

between 0.08 and 0.16 ». The grains consist of plastic 
blocks, the boundaries of which represent chains of etch 
pits. Fig 4 shows an electron photomicrograph of the 
fine structure of a relatively wide (approximately 0.8 p) 
transition zone between two differently orientated grains. 
Fig 3 shows the fine structure of portions of a few 
neighbouring grains and the transition zones between 
them. The electron microscopic investigations agree in 
the authors' opinion in a certain measure with the model 
of semi-ordered intercrystalline transition zone suggested 
by Arkharov and in addition bring out certain details of 
this model more accurately. The semi-ordered fine 
structure of the intergranular transition zone in 
technical iron is made up of blocks. The presence in 

the grains of blecks outlined by series of dislocations 
creates favourable conditions for the formation of a 
block structure in the transition zone and a smooth 
crystalline contact of this zone with the grains. ‘From 
the point of view of the semi-ordered intercrystalline VY 
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transition zone model the blocks represent regions 

having an ordered structure and the block boundaries 

are layers with a distorted structure, With increased 

distance from the grains the closeness of the dislocation 

rows in the transition zone and the dislocation density 

increase. As suggested by the model, the greatest 

disturbance in the crystalline order of distribution of 

atoms occurs in the middle portion of the transition 

zones. The width of the transition zone and the increase 

in closeness of the dislocation row net are determined by 

the orientation relative to each other of neighbouring 

grains. The greater the disorientation between adjacent 

grains the wider will be the intergranular transition 

zone and the greater will be the difference in block ~ 

z size and dislocation density between the peripheral and 
central portions of this zone. As the formation of 

: intergranular transition zones takes place at high 
temperatures and appears to be accompanied by plastic 
deformation (Ref 5 and 6) it must be assumed that the fine 
structure of this zone is further distorted by 

card 3/4 polygonization which at high temperatures takes place at y~ 
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a considerable rate. There are 4 figures and 
6 references, 2 of which are Soviet, 3 English and la 
translation from English into Russian. 


(Institute of Electric Welding imeniYe.0O. Paton, 


ASSOCIATION: Institut elektrosvarki im Ye.0O.Patona AN USSR y 
AS UkrSSR) 


SUBMITTED: March 31, 1959, initially 
June 4, 1959, after revision 


Card 4/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721010004-6" 


HRS 


"APPROVED . 
enone FOR RELEASE: 06/13/2000 __ CIA-RDP86-00513R000721010004-6 


BESET IE Sts 


os sy /125-29-9-2/16 


AUTHOR: Kasatkin, BoSe» Candidate of Pechnical Sciences and 
Darovskiy, GoFes Engineer 


TITLE: Sub-~Structure of Low-Carbon Welds 
PERIODICAL: Avtomaticheskaya svarka, 1959, "r Q, pP 43-16 (USSR) 


ABSTRACT: This article deals with the question of the influence 
of sub-structure on the physico-mechanical properties 
of iron and steel. In this connection, the authors re- 

fer to the works of Academician a.P. Kurdyunov and his 
co-workers VeAe Tl'na and V.!". Golubkov. Research of 
welds was carrie 20 mm thick testpieces welded 
under powder flux by means of electrode wire containing 
0,05% of carbon. On the whole, research of low-carbon 
welds was performed by an electronic microscope with 
application of chrome-shaded colloid films; it was dis- 
elosea that ferrite grains in welds have voth, the mi- 
cro- and macro substructures. The first is shown in 

cara 1/2 Fig 1, the second - in Fig 5. The veining in ferrite is 
shown in Fig 2 (optical microscope), end in Fig 3 
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(electronic microscope). Most researchers assume that 
the primary cause of the veining %- net ferrite forma- 
tion is a result of plastic deformation developed in 
the process of transformationy->. There are grounds 
for believing that the plastic deformation caused by 
heating during the welding should by its intensity sur- 
pass the deformation connected with the transformation 
XY —mIK Thus, the conditions of crystallization and 
of the subsequent cooling of metal, which exert a 
strong influence on plastic deformation, polygonization 
and diffusion of admixtures, determine the substructu- 
ral development in ferrite grains. In Pig 4, a micro- 
photograph of a plastically deformed ferrite grain, 
showing veins of cl -net and a series of slide-zones, 

is given. There are 1 diagram, 5 photographs and 14 
refere-ces, 10 of which are Soviet and 4 English. 


SUBMITTED: March 2, 1959 
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48-25-3557 [8.1400 SOV/125-59-11-2/22 
AUTHORS: Kasatkin, B.S., Candidate of Technicai Sciences, and 
akhnin, Yu.N., Engineer 
TITLE: Automatic Carbon Dioxide Shielded Arc Welding of Steel 
15Kh1M1F 


PERIODICAL: Avtomaticheskaya svarka, 1959, Nr 11, pp 13-19 (USSR) 


ABSTRACT: Chrome-molybdenum-vanadium steel 15Kh1M1# is widely 
used in steam-turbines. It has a high fluidity limit 
(33-32 kg/mm2); its limit of lasting durability at 
570°C during 100,000 hours is 8.6-9.2 kg/mm2; creep 
limit - 5.0 kg/mm? at 579°C, When welding, it is re- 
commended to preliminarilyheat it up to 3000C, as the 
process of austenite devomposition in thi& steel ta- 
kes a comparatively long period of time. In this arti-~ 
cle, carbon dioxide shieided arc welding applied to 
steel 15KhiM1F is described. The welding was perform- 
ed by reverse polarity direct current. Conditions of 
welding were: Current intensity ~ 320-350 amp: are 

Card 1/3 voltage ~ 28-30 volt; electrode feed speed - 18 oa 
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hour. Experimental, powder wire electrodes of different 
chemical compositions were used. When selecting electro- 
des, the following scientific literature was consulted: 
1/ B.S. Kasatkin, N.I. Kakhovskiy, and Yu.N. Vakhnin 
‘Automatic Welding of Heat-Resistant Steel 15KhMA.: in 
Carbon Dioxide Atmosphere", published in "Avtomatiches- 
kaya svarka", Nr 3, 1957; Ley N.I. Kakhovskiy and.A. 
M. Ponizovtsev "Automatic Welding of Heat-Resistant 
Steel 2O0KhMA in Carbon Dioxide Atmosphere", ublished. 
in "Svarochnoye proizvodstvo", Nr 2, 1958; P37 B.S. 
Kasatkin and Yu.N. Vakhnin "Welding of Heat-Resistant 
Steel 2OKhMF in Carbon Dioxide Atmosphere", published 
in "Avtomaticheskaya svarka", Nr 3, 1958; [A4/ B.S. Ka- 
satkin, N.I. Kakhovskiy and Yu.eN. Vakhnin " On the Que- 
stion of Welding High-Alloy Steel in Carbon Dioxide At- 
mosphere", published .in "Avtomaticheskaya svarka", Nr 
oe 5, 1956. Research of weld obtained on steel 15Kh1M1F 
permitted establishing its optimum chemical composi- 
Card 2/3 tion: not over 0.1% CG; 0.85-1% Mn; 0.3-0.4% Si; ie 
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SUBMITTED: 
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1.5% Cry 0.9-1.2% Mo; 0.3-0.4% V; not over 0.03% of 
each S and P. Mechanical properties of weld metal are 
given in Table 1. On the basis of numerous experiments 
the following conclusions were drawn: 1) Welding heat- 
resistant perlite steel 15KhiM1F can be done by car- 
bon dioxide shielded arc with the application of spe- 
cial electrode wires; the welds obtained possess me- 
chanical properties similar to those of the base metal; 
lasting durability and the creep limit of weld metal 


are not lower than those in steel 15Kh1MIF: 2) Welded 
joints have stable properties and structure at temper- 
atures 570-6209C, There are 3 graphs, 5 tables, 4 pho-~ 
tographs and 6 Soviet references, 


Ordena Trudovogo Krasnogo Znameni Institut elektros- 
varki imeni Ye.0. Patona AN USSR (Order of the Red Ban- 
ner of Labor Institute of Electric Welding imeni Ye.0. 
Paton AS UkrSSR) 


April 13, 1959 
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KASATKIN, BS. 

PHASE I BOOK EXPLOITATION SOV/4632 

Zaruba, Igor’ Ivanovich, Boris Sergeyevich Kasatkin, Nikolay Ivanovich 
Kakhovskiy, and Arkadiy Grigor'yevich Potap‘yevskly 


Svarka v uglekislom gaze (Carbon Dioxide Shielded [arc] Welding) Kiyev, 
Gostekhizdat, 1960. 223 p. 8,200 copios printed. 


Ede: V. Garkusha; Tech. Edo: S. Matusevich. 


PURPOSE: This book is intended for technical personnel concerned with welding 
processes. 


COVERAGE: The authors discuss the results of research and industrial experience 
in welding with melting electrodes in a earbon dioxide atmosphere. Certain 
electric and metallurgical processes which occur in this type of welding are 
discussed and problems of automatic and semiautomatic welding techniques are 
considered. The authors describe construction of automatic and semiautomatic 
welders and present available information regarding their operation. No 
personalities are mentioned. There are 81 references: 74 Soviet, 6 English, and 
1 German. 


TABLE-OF CONTENTS : 
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$/125/60/000/011/011/016 


12400 A161/A133 


AUTHORS: Kasatkin, B.5., and Vakhnin, Yu.M. 


TITLE: C0,-shielded welding of 34KhM steel and its joints to EI415 steel 


PERIODICAL: Avtomaticheskaya svarka, no. 11, 1960, 62-66 


TEXT: The two steel grades 34¥M(34KhM) and3jW415 (E1415) are often used 
for steam turbines. Their composition (in is: 


0.30 0.5 10.030 {0.035 
sr 


The recommended heat treatment consists in quenching at 750-870°C and temper- 
ing at 630-640°C for 34KhM; annealing at 950-960°C, normalization at 1050- 
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4100°C, quenching at 4020-1050°C in oil, and tempering in 660-680 ¢ for EI- 
415. The Electric Welding Institute im.Paton has obtained welded joints with 
high mechanical properties in 24-26 mm deep base metal by preliminary and 
simultaneous heating to 350°C, welding in 10-12 passes withCg -08 XTCMDA 
(Sv-O8KhGSMFA) welding wire of 2 mn diameter and 3 mm powder wire, 350-370 
amp and 26~30 volt current, and 16 m/h welding speed, The hardness of the 
joints after tempering at 640° was 190-270 HB, and this tempering temperature 
was chosen for both kinds of joints. The fatigue strength of the weld metal 
was higher than required by the specifications apd approached that of base 
metal. The endurance limit at 489° was 20 kg/mm and met the requirements 
for34KhM steel. The following conclusions are made: 1) CO,~shielded arc weld-~ 
ing can be used for joints of 34KhM steel and unions of the 34KhM and E1415 
steel grades. The new technology ensures properties near the 34KhnM base me- 
tal in weld metal and welded joints. Welded joints have a high endurance 
limit at 480° and a high fatigue strength. 2) The Cg -08XPCMPA (Sv-O8KhS SMFA) 
electrode wire according to4UMTY UWHKHYM 166-59 (ChNTU-TsNIIChM 166~59) spe- 
cifications is recommended for joints of 34KhM steel and unions between the 
34KhM and EI415 steels. There are 3 figures and 5 Soviet refrences. 
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ASSOCIATION: Ordena Trudovogo Krasno 
0.Patona AN USSR ( 


Welding Institute j 


SUBMITTED: May 9, 1960 
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Characteristics of the fine structure of deformation’ bands in 
commercial iron. Fiz, met. i metalloved. 11 no. 5:767=774 My ‘él. 
(MIRA 14:5) 


1, Institut elektrosvarki imeni Ye.0. Patona AN USSR, 
(Iron—-Metallography) 
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D040/D113 


AUTHORS: Kasatkin, B.S., and Musiyachenko, V.F. 

piesa aha 
TITLE: Oxidizing AN-17 flux for welding carbon and low-alloy steel 
PERIODICAL: Avtomaticheskaya svarka, no.6, 1962, 21-25 


TEXT: The AH-17 (AN-17) flux has been developed for CO. welding with Si-Hn 
welding wire in attempts to find a flux composition producing a low content 

of nonmetallic inclusions and gases in welds on carbon and low-alloy steel. 

The flux, which contains active iron oxides and small quantities of $i02 and 

MnO, was melted in an electric furnace, granulated in a water bath, and dried. 

The oxidizing effect greatly depends on the FeO content which varied between 

1 and 10%. On raising the FeO content, Si oxidized most intensively, Mn less A 
intensively, and Cr, Mo and V only slightly. The oxidation of C seems to improve 
the liberation of gases and nonmetallic inclusions from the metal. The oxidation- 
reduction reactions are very vigorous, and the chemical composition of the weld 
metal only slightly depends on the data of welding. The percentage composition 
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3/125/62/000/006/004/013 
Oxidizing AN-17 flux for welding carbon +++ p040/D113 
of the -oxXre MCd(Sv-O8KhGSMF) and CB~08f2CA(Sv-08G2SA) wires used together 
with the AN-17 flux is as follows: 0.09 C, 0.81 Si, 1.6 Mn, 0.95 Cr, 0.6 Mo, 
0.3 V, 0.023 3, 0.020 P, and 0.08 C, 0.87 Si, 1.81 Mn, 0.024 S, 0.018 P. 
The content of nonmetallic inclusions and gases in the weld metal produced with 
these wires and the AN-17 flux was considerably lower than in welding with an 
AH-3484(AN-348A) flux, and the mechanical properties of welds in the 20-600°C e 4 
range fully met the standard requirements. The flux is now being tested with —" 
other wire grades, and is recommended for use. There are 6 figures and 3 tables. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 
Yo.0.Patona AN USSR (Electric Welding Institute NOrder of the Red Ke 
Banner of Labor im. Ye.0.Paton, AS UkrsSR) 


EPITTTED: becember 22, 1961 
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(Electric arc welding of pearlitic class heat-resistant steel } 
Elektrodugovaia svarka teploustoichivykh satalei perlitnogo 
klassa. Moskva, Mashgia, 1963. 216 p. (MIRA 15:8) 
(Chromium-molybdenum steel~-Welding) 
(Steel, Heat-resistant--Welding) 
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KASATKIN, B.S.; TSARYUK, A.K.; MUSIYACHENKO, V.F. 


Fluxes for the mechanized welding of 12Kh1MF heat-resistant 
steel, Avtom, svar. 16 no.8:26-33 Ag '63. (MIRA 16:8) 


1. Institut elektrosvarki imeni Ye.0. Patona AN UkrSSR. 
(Steel, Heat~resistant—Welding) 
(Flux (Metallurgy) ) 
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ABSTRACT: Normally resistance butt welding is confined chiefly to small-diameter 
tubes (up to 100 mm) with wall: thickness of not more than 5 mm, because of ite high — 
power requirement, irregular heating of the metal and the need to use unique machines |. 
weighing as much as 100 tons and more. In this connection, the authors show that = | & 
these technical difficulties may be largely overcome by resorting to continuous flash |-8 
welding with programmed control of principal parameters, as illustrated by the re- ~}- 
sults of the experimental continuous flash welding of plates of 12KhIMF steel 20-60 . [& 
mn thick with a cross sectional. area of 3000-12,000 mm“ and tubes of 273x38 mm diame~ 
ter. (chemical composition of 12KhIMF steel: 0.1% C, 0.44% Mn, 0.37% Si, 1.05% Cr, 
0.3% Mo, 0.27% V). The welded tube Joihts were tested with satisfactory results for. “oe 
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TITLE: Welding of the swivel—butt joints of thick-walled steam lines without using backing 
rings , 
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yABSTRACT: At boiler-building plants thick-walled steam lines of carbon and low-alloy steels |. 
“aire chiefly welded with the aid of backing rings; this occasionally involves the formation of | 
toars and cracks at the site of fusion between the base metal and the backing ring in the 
coprse of operation of the steam line. In this connection, the authors investigated the possi~ 
bility of the CO,-shielded horizontal girth welding of vertical swivel-butt joints of carbor and 
Ipiv-alloy steels (such as 12KhIMF type pearlitic heat resistant steel) without backing rings. 
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The best results were obtained when the electrode was positioned at the angle of 10-15° to the 
horizontal plane (Fig. 1), with the tube rotating at a low speed (3-6 m/hr), in the presence 
of a welding current of 100-120 a and voltage of 20-21 v. The welding is accomplished with 
the aid of sweeping transverse back-and-forth movements of the electrode wire In contact 
with the hot built-up metal of the weld; this assures a slow and wiform cooling of the fine 


Fig. 1, Build-up of root 
weld 


columnar crystals and hence also a high resistance to cracking. Orig. art. has: 6 figures. 
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(| NR nace renee 
Hydrogenation of Heavy Petroleum Residues and Secondary 
Distillates (Gidrogenizatsiya tyazhelykh neftyanykh 
ostatkov i distillyatov vtorichnoso proisxhozhdeniya) 


Khimiya 4 eon eatye Topliv i Kagel, 1953,3 Nr 12; 
5 


pp 5 - 9, (US 


Methods for processing petroleum are based on the thermal 
and catalytic conversions of hydrocarbons. During this 
process, however, the yield of cracking residues and:< 
gondrons as well as distillates with lower hydrogen con- 
tent, and of inferior quality gases, is increased. ‘This 
is particularly undesirable during the processing of 
sulphur-containing petroleums. Disadvantages of destruc- 
tive hydrogenation processes are pointed out. Compara- 
tive rates of liquid phase aydrogenation of various 
types of raw material at a pressure of 300 atns are given 
in Table 1. During the hydrogenation of the cracki 
residue. the reaction volume is decreased to 41 - 66%, 
(in comparison to petroleum residues obtained by direct 
distillation)and to 57 = 86% when heavy fractions of 

coke distillates are hydrogenated. Technical and econo- 
mical aspects of hydrogenation processing can be improved 
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by the modification of the liquid phase stage, and by 
using it in conjunction with other methods such as cata- 
lytic and thermal crackine processes. A further reduc- 
tion of the reaction volume was achieved by using a one- 
staze liquid phase hydrogenation, and by using suspended 
and stationary catalysts. The output of the liquid phase 
hydrogenation plants was increased to 55 — 60%. The . 
hydrogenation of unsaturated hydrocarbons, oxygen~ nitro- 
gen- and sulphur-containing compounds and of resinous ‘ 
substances,as well as the destructive hydrogenation with 
simultaneous cleavage of the molecule, can prceeed at low 
pressures during the destructive hydrogenation process. 
Strongly aromaticised ke rosine-gas-oil and high boiling 
distillates,with a high sulphur content, are obtained hen 
using the afovenentioned processes. Even more highly 
aromaticised products are obtained by selective extrac- 
tion of ofl and gas-ofl fractions. At present, these 
products are used as additives forpetroleum residues 
used for heating, fordiesel fuels etc. which leads toa 
decreased yield of valuable motor fiels. These products 

Gard 2/5 can be converted to motor fuels by lowering their content 
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Card 3/3 


of aromatic sulphur compounds and unsaturated hydrocarbons. 
Low boiling and slightly aromatisised distillates with 

&n increased sulphur content can be converted comparatively 
easily to fuels by catalytic hydropurification at pressures 
varying between 20 - 50 atms. Results of the hydrogenation 
of characteristic fractions, obtained during the catalytic 
cracking of heavy distillates, and of extracts obtained 
during the selective purification of 011 fractions over 

a@ atationary very active catalyst, are discussed (Table 2). 
Satisfactory results were obtained with tungsten or 
tungsten-nickel sulphide catalysts at 200 ~ 500 atms 
pressure and at a temperature of 320 - 400°C. Hydro- 
genates and their fractions, obtained under these con- 
ditions, diffar in their c hemieal composition from the 
starting material as they contain large quantities of 
naphthenic hydrocarbon (60 - 70%); small quantities of 
aromatic compounds (from 6 to.10 - 12%), unsaturated 
hydrocarbons (1 ~ 2%) and only about 0.1% sulphur. Frac- 
tions boiling up to-500 «= 350°C have comparatively high 
density, low freezing temperature and high calorific 
value. Fractions boiling above this temperature can be 
used as starting material for catalytic cracking and for 
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the preparation of lubricants with a high viscosity index 
(Table 3). The consumption of hydrogen during the hydro- 
genation of heavy petroleum residues and of distillates 
constitutes 3.0 - 4.0%/weight of the starting material. 

The hydrogen&tes can be used for diesel and reactive fuels. 
Properties of the fractions boiling between 200 and 300°C, 
obtained from hydrogenates during the processing of a 
highly aromatic extract, are given. Both fractions have 
the same composition, but different freezing temperatures, 
Which is explained by the different structure of the compo- 
Sitions. Products with analagous properties were also 
obtained from otber aromatic raw materials (extracts of 
aromatic hydrocarbons obtained during the catalytic crack- 
ing of gas-o1l1; kerosine-gas-oil fractions obtained by 
direct distillation and fractions obtained during pyrol- 
ysis). The qualities of the fractions can be improved by 
& slight variation in the process conditions; for instance 
during the hydrogenstion of the aforementioned raw 
materials over a& tungsten or tungsten-nickel catalyst 
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gesolin:s with low anttciskoadbing’: properties ate obtained. 
Their octane numbeYr.does not exceed 52 - 56 units. This ~ 
oan be inoredsed to 84 ‘by using a specially treated cata- 
lyst and increasing the process temperature. During this 
process, high ‘pressures can be used more effectively when 
uBling active stationary catalyst than when using suspended 
catalyst. The degree of conversion of high boiling frac~ 
tions ‘into Tight products reaches 65 ~ 854 when increds-— 
ing “the rate of ‘supplying the raw ‘material, and is twe to 
three timés higher than during the liquid-phase hydro- 
genation With an iron catalyat;. There are 4 Tables 
and 8 Soviet References. 
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Voytekhov, A. A; Kasatkin, D. F. and Karznev, V. I. 
TITLE: Preparation of Products with a High Aromatic Hydro- 


carbon Content by Hydrogenation (Polucheniye produltov 
S vysokim soderzhaniyem aromaticheskikh uglevodorodov 
metodom gidrogenizatsii) 


PERIODICAL: Khimiya 1 Tekhnologiya Topliv i Hasel, 19587 Nr 12, 
pp 15 ~ 21 (USSR) fs 


ABSTRACT: Processes foz the hydrogenation of high-molecular liquid 
Products and solid fuels are very importent for the manvc- 
facture of motor fuels. The authors investigated the 
hydrogenation of two samples of crude over a specially 
treated catalyst, and showed that the end-products con- 
tained a high amount of aromatic hydrocarbons. The prto- 
cess was carried out in a laboratory apparetns with a 
1o5 litre reactor working at pressures up to 700 ats. (Fg 1). The 
broad fraction of a liquid phase hydrogenate of tar ob- 

~~. tained by semi-cuking of Cheremlhovsk coal, and the 
m €as-oil fraction boiling between 160 - 280°C obtained by 
catalytic cracking of the vacuum distillate of 5S. 

Gard 1/4 petroleum, were used as starting materials. ‘Their 
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physicochemical characteristics are given in Table 
l. Bicyclic aromatic hydrocarbons are converted-over 
a chromium catalyst, at temperatures above 460°C, and 
at hydrogen press ures from 300 - 600 atms into mono- 
cyclic hydrocarbons in high yields. These compounds, 
with long side chains, are dealkylated and simpler homo- 
logues of benzene are formed at 500°C and a pressure of 
S00 atms. The hydrogenate contained a fraction boiling 
up to 180°C which equalled approximately 46%; benzene 
formed 25% of this fraction. The quantity of the initial 
decalin in this mixture remained practically unchanged. 
Variations in the activity of the catalyst are shown in 
a graph (Fig.2). A series of experiments W&93 carried 
out to determine the reaction kinetics with fresh mater-— 
lal up to its dephenolisation when the pressure of hydro- 
gen equalled 600 atms,at various temperatures and various 
volume rates (Fig.3). ‘Results are given in the form of 
kinetic isotherms (Fig.4). On comparing these isotherms 
it can be seen that the highest ylelds of aromatic hydro- 
carbons are obtained at a temperature of 500°C and a 
Card 2/4 volume rate of 0.5 = 0.7 kg/litre hour +, °. At pressures 
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of 300 atms the yield of hydrogenate constituted 87% 
and contained 71% of the fraction boiling at 160°C and 

2 56% of sulphonated hydrocarbons boiling at the same 

; , temperature. At 600 atms pressure slishtly less satis- 
factory results were obtained. Results of laboratory 
tests ‘on three samples, which were carried out at al- 
most optimal conditions, are listed (Table 2). Table 
3 gives the content of aromitic hydrocarbons in hydro- : 
genation products. The octane number of the pure fraoc- 
tion equals 81.35 and is increased to 86.8 when 1 ml/Ieg, 
of P-9 is added. Further investigations concerned the 
effect of the chemical composition of the starting 
material; these were carried out on fractions boiling 
between 160 = 280°C. The hydrogenates contained & 
large quantity of aromitic hydrocarbons (up to 702). 
A 68% yield of the fraction boiling at 160°C, with a , 
68% content of aromatic hydrocarvons was obtained on 
processing gas-oll. It was fourd that the chert. 

Card 3/4 composition of the initial material hardly affects the 
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yield of 0g = Cg aromatic hydrocarbons. Table 5: re- 
sults of hydrogenation of different types of raw mater-~ 
ial. There are 5 Tables, 4 Figures and 10 References: 
5 English, 1 German and 4 Soviet. 
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SUB cope: 08 


ABS TRACT: ° 
Tho most important structural<toctonic elements of the south- 


eastern part of the Russian platform are the southoastorn part of the 
Uxrainian uplift and the Caspian depression and the adjoining parts of 
the Volza-Ural uplifts, Voronezh uplift and the system of depressions 
of the Cis-Ural downwarp. The region 4s bordered by the Cis-Caucasian= 
Kopot Dag epi-Hercynian platform, the western part of the Tien Shan, 
Southern Urals and southern part of the Turgay downwarp. It is this 
area which is discussed in this paper. On the basis of the intensity 
and character of the magnetic field the region is divided into five 
regions: Southern, Voronezh, Ural-Turgay, Central and Ust-Yurt. Fig. 1 


‘45 a mop of OT, anomalies for this area; Fig. 2 is a map of the area's 


rosionalization of the magnetic field showing its relative intensity and 
the strike of the anomalies. The data shown on these maps (discussed in 
detail in the text) yield much data on the structure of the crystalline 
basenent of the southeastern part of the Russian platform and its margi- 
ral regions. A number of geological assumptions and hypotheses have been 
yocs 550.389(47~12) 
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| confinaod or refuted on the basis of these data and much new structural 
| and tectonic information has been derived. For example, aeromagnetic 

| survey data, as reflected in the maps, confirms that the Donbas and 

| MMangysalak bolong to a Single geomagnetic zone and that they are 

| tectonically interrelated. Along the lino Astrakhan'+\ktyubinsik tho 


depths to the crystalline basement vary from 6 to 10 km, not 14 to 20 Im 
as in adjacent regions. Accordingly, the mentioned region is the best 1: 
site for superdeep drilling for petrolewi and gas in the Caspian and- 

Ust-Yurt depressions.. Orig. art. hast 2 figures. [Sprss 39 7167 
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TITLE: An Amperometric Method of Determining the Ozone Concentration 


in a Gas Flow (Amperometricheskiy metod opredeleniya 
kontsentratsii ozona v gazovom potoke) 


PERIODICAL: § Zavodskaya Laboratoriya, 1958, Vol. 24; Nr, pp. 407-409 (USSR) 


ABSTRACT; The method desoribed is based on a suggestion made by K.I.Nosova 
and A.A. Rakov for the determination of the ozone concentration 
in acid solutions, in electrochemical reduction on a revolving 
platinum microelectrode at voltages below + 1.6 V. As may be 
seen from a schematical drawing, the apparatus, as usual, consists 
of a platinum electrode (with 2000 revs p.minute), the electro- 
lyte e 1 molar sulphuric acid) and a feed for the gas mixture 
which leads in to the electrolyte near the electrode. PbO, in 
1 molar sulphuric acid was used as an electrode for comparison, 
whilst a self-writing automatic potentiometer of the type EPP-09 
was used for recording. Measurements of ozone concentration were 
carried out at + 1.0 V, because in the case of a more negative 

Card 1/2 potential also oxygen is reduced, and in the case of more positive 
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Concentration in a Gas Flow 


potentials a dependence on time and the condition of the surface 
becomes noticeable. Parallel with the amperometric detenmination 
also an iodometric determination of the same gas mixture was 

carried out, and 0.5 nKJ + 1.45 9/1 HaB,07 + 14.6 g/1 HBO, was 


used as absorption liquid and the separated iodise was titrated 
in the acid medium with a O.1n Na,S.0 solution, A linear de-~ 
pendence of the boundary current on the ozone concentration in the 
gas mixture was observed. There are 5 figures, and 2 references, 
2 of which are Soviet. 


ASSOCIATION: Nauchno-issledovatel? skiy fiziko-khimicheskiy institut im. 
L.Ya. harpova (Scientific Research Institute for Phyaies and 
Chemistry imeni L.Ya. Karpov) 


1. Gas flow--Analysis 2. Ozone--Determination 3. Gas flow 
~efesting equipment 4. Iodine~-Volumetric analysis 
5, Cathodes~-Performance 6. Oxygen---Reduction 
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Kasatkin, E. V. , Borisova, T. I. 


The Mechanism of the Joint Electrochemical Formation of Ozo.e, 


Persulfuric Acid and Oxygen on the Platinum Electrode 
(0 mekhanizme sovmestnogo elektrokhimicheskogo obrazovaniya 
ozona, nadsernoy kisloty i kisloroda na platinovom elektrode) 


Zhurnal fizicheskoy khimii, 


1958, Vol 32, Nr 12, 
pp 2702 - 2710 (USSR) ~ 


The electrolysis is carried out in 10n sulfuric acid with a 
cylindrical platinum electrode refrigerated by methyl alcohol. 
Analyses of Hi05) HpS0, H550, and ozone and measurements of 


the general acid concentration were carried out in brief 


intervals. Two stages were observed (at ~50°C and 0,5 A/on@). 
In the first stage oxygen was formed at a potential of 1,0 to 
1,8 V, while in the second stage the potential rose to 3,0 V 
resulting in a high persulfuric acid yield and a low ozone 
yield. The transition took place within 1 to 2 minutes. By 
means of a rapidly revolving platinum electrode in the 
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e€, or vice-versa. All 
At a temperature of -70°C a third 
ne is produced abundantly at a 
potential of 5.5 to 72.0 ¥. These jumps’ in potential and the 
chemical reactions due to them are explained by the changing 
surface finish of the electrode and the influence of 
intermediate platinum compounds. There are 6 figures and 
19 references, 7 of which are Soviet, 
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(Physico-Chemical Institute imeni L. Ya, Karpov, Moscow) 
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(Maritime Territory—Tanks ) y 
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Operation of tank farms in the Maritime Territory. Neftianik 6 
(MERA 1434) 


no,l:15-17'Ja ‘él. 


1, Glavnyy inzhener Primorskogo territorial'noge tekhnicheskogo 


uchastka Glavneftesnaba RSFSR. 
(Maritime Territory—Tanks) 
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